Abstract: A new diplopod species, Anamastigona radmani sp. n., from Croatia, is described, illustrated, and diagnosed. Its relationships with congeners and their geographic distribution are briefly discussed.
Introduction
The genus Anamastigona Silvestri, 1898 includes 16 species (Enghoff & Kime 2005) : Anamastigona pulchella (Silvestri, 1894) (S France, S and C Italy, N Ireland, and Madeira), A. hispidula (Silvestri, 1895) (S and C Italy), A. meridionalis Silvestri, 1898 (Sicily, Italy), A. penicillata (Attems, 1902) (Crete, Greece), A. pentelicona (Verhoeff, 1925 ) (Attika, Greece), A. halophila (Verhoeff, 1940) (northern shore of the Marmara Sea, Turkey), A. bilselii (Verhoeff, 1940 ) (Istanbul, Turkey; a few islands and Thrace, Greece; Šumen, Bulgaria), A. aspromontis (Strasser, 1970) (Calabria, Italy) , A. alba (Strasser, 1960 ) (a few caves in the Lovec District, Bulgaria), A. falcata (Gulička, 1967 ) (a cave near Kipilovo, Bulgaria), A. delcevi (Strasser, 1973) (Paril, Slavianka Planina, Bulgaria) , A. lepenicae (Strasser, 1975) (caves in the Velingrad District, Bulgaria), A. hauseri (Strasser, 1974) (Lefkas Island and Cephalonia, Greece), A. matsakisi Mauriès et Karamaouna, 1984 (Naxos, Cyclades, Greece), A. albanensis Mauriès, Golovatch et Stoev, 1997 (Tirana District, Albania) and A. mediterraneaĆurčić, Makarov et Lymberakis, 2001 (Crete, Greece) . However, representatives of the genus are missing in a large area of the Balkan Peninsula (Strasser 1971; Mršić 1994; Makarov et al. 2004) .
In this paper we describe a new species of Anamastigona, representing the first finding of the family Anthroleucosomatidae in Croatia.
Material and methods
The description of the new species follows a style recently proposed for Anthroleucosomatidae by Spelda (2001) , Makarov et al. (2003) and Golovatch & Wytwer (2003) .
Gonopods placed in glycerol on a slide were examined by means of a microscope (Carl Zeiss, Axioskop 40, and Axiocam MRc) at 20-40× magnification. The morphological structure of pleurotergites, mouthparts and spiracles was analyzed with a JEOL JSM 6460LV scanning electron microscope (University Center for Electron Microscopy, Department of Biology, University of Novi Sad). For this purpose, two female specimens were air-dried, mounted on metal stubs and coated with gold.
Anamastigona radmani sp. n. (Figs 1-18 Head. Eye patches black, triangular, each with 16-17 ocelli. Labrum with eight labral and four supralabral setae. Gnathochilarium: promentum triangular, without setae; stipites each with three long apical setae, 5-6 shorter median setae, and 7-8 basal microsetae. Lingual lamellae with a row of three long apical setae and two shorter basal setae.
Antennal length 1.16-1.20 mm (males), 1.40-1.61 mm (females); antennomeres IV-VI with two, one, and four long tactile sensilla, respectively. Length of anten- Collum narrower than head, subtriangular, with six setae.
Pleurotergites almost cylindrical; dorsal axial suture well-developed; lateral swellings of metazonites small, elongated dorso-ventrally (Figs 9, 10). Swellings disappearing on somite XXIX; lateral swellings on somites XXV-XXVIII nodiform, restricted to the field with macrosetae. Macrosetae long, maximal length of macrosetae on midbody pleurotergites 0.35 (males) -0.40 (females) mm.
Macrochaetal index CIX (on pleurotergite 15) (i.e., distance between exterior and median macrochaetae / distance between interior and median macrochaetae) = 0.45. Median index MIX (on pleurotergite 15) (i.e., distance between interior macrochaetae and axial suture / distance between interior and median macrochaetae) = 1.47. The macrochaetal angle between the arm created by the median and exterior macrochaetae and the arm formed by the median and interior macrochaetae, MA (on pleurotergite 15) ≈ 120
• . Epiproct with a pair of spinnerets and with two transverse rows of setae (2+6); hypoproct rounded, with two setae; paraprocts each with three long marginal setae.
Maximal length of midbody legs 1.24-1.30 mm. First and second leg pairs with tarsal combs in both males and females.
Female sexual characters. Second leg-pair with granulations on inner side of femur and coxa. Vulvae (Figs 1-4, 15) (female genitalia previously illustrated only for A. albanensis; Mauriès et al. 1997) . Bursa globose, with caudo-lateral outgrowths covered with numerous nipples, and with granulations on both sides (Figs 1, 2); vulval pilosity restricted to the dorsal surface (Figs 2, 3). Operculum transparent, with a row of long marginal setae (Figs 1, 3, 15) . Ampulla subcylindrical, visible for the most part caudally (Fig. 4) .
Male sexual characters. Head without anterior concavity and dorsal tubercle, finely setulose. Third and fourth leg-pairs with strongly enlarged prefemur, femur and postfemur. Fifth and sixth leg-pairs also with enlarged prefemur, femur and postfemur, but with a much more elongated tarsus. Seventh leg-pair the most enlarged and elongated. Tenth and eleventh leg-pairs each with a coxal sac; eleventh leg pair with a coxal horn.
Anterior gonopods (Figs 5, 6, 16, 17) . It is not easy to interpret the structure of the anterior gonopods of Anamastigona because they are highly evolved, lacking almost completely any reminiscence to the segmentation of walking legs. We feel that at the moment it is wiser not to use the term "telopodite" for some parts of the anterior gonopods; thus, we treat both lateral parts of the anterior gonopods only as "processes".
Anterior gonopods forming a single complex structure consisting of two processes connected by a massive median lamella a) . Apical part of both processes forceps-like (Fig. 5) . Anterior branch of forceps substantially smaller, finger-like and free b) . Posterior branch of forceps (Fig. 16, c) at least twice as long as the anterior one, with a hyaline foliaceous membrane arising from the median lamella (Figs 16, 17, d) . On the posterior side, a central cavity visible at the base of the gonopods (Fig. 17, e) , limited by two lateral semilunar outgrowths arising from lateral processes (Fig. 17, f) . Central lamella on both sides strongly denticulate and setose (Figs 5, 6 ). Lamella carrying a long cylindrical unpaired glabrous and transparent part anteriorly (Fig 16, g ). Lamella posteriorly connected to the apical part of both lateral processes. Lamella prolonged into two brush-like structures on both lateral sides (Fig. 17, h ). Above the basal cavity, the lamella with a single row of three long and wide teeth ("Doppelzähne" sensu Strasser 1973) (Figs 6, 17) .
Posterior gonopods (Figs 7, 8, 18 ) with a massive coxosternal plate, with two median quadrangular membranous processes (Fig. 18, i ) (in our opinion probably derived from coxal glands) and two long lateral arms (Fig. 18, j) . Each lateral arm carrying a small process (telopodite) at the base (on its outer side) (Fig. 18,  k) . It is interesting that at the level of the telopodite (on its mesal side) the lateral arms carry a structure resembling a podomeral articulation (Fig. 18, l) . This structure occupies only half of the arm's diameter, but probably does not allow pivoting around the basal part of the coxosternal plate (Figs 7, 8 Etymology. Named after Miroslav Radman, a noted Croatian naturalist. Differential diagnosis. The newly described species is morphologically similar to A. bilselii Verhoeff, 1940 and A. meridionalis Silvestri, 1898. These three species clearly differ from all other Anamastigona species in the presence of well-developed quadrangular central lamella connected with both lateral processes of anterior gonopods (absent or vestigial, not connected to lateral processes of anterior gonopods in all other Anamastigona species).
Morphological differences exist between these three species. A. radmani sp. n. differs from A. bilselii (according to Verhoeff 1940; Ceuca 1975; Strasser 1976) in the following gonopod characters: the presence of an unpaired median part of anterior gonopods (absent in A. bilselii), presence of a setulose median field on the caudal side of the lamella (absent in A. bilselii); shape and size of the cavity (small, subcylindrical in A. bilselii vs. large, ovoid in A. radmani sp. n.); and shape of the telopodite of the posterior gonopods(bilobed in A. bilselii vs. simple in A. radmani sp. n.).
The new species clearly differs from A. meridionalis in the shape of the apex of the lateral process of the anterior gonopods (simple in A. meridionalis vs. forceps-like in A. radmani sp. n.); in the presence of a lateral brush-like field on the lamella (absent in A. meridionalis); and in the presence of clear connections between the lamella and both lateral processes (only with basal connections in A. meridionalis).
Species groups in Anamastigona. On the basis of gonopod structure we can distinguish at least two
Figs 11-14. Anamastigona radmani sp. n., female paratype from the Šopot Spring near Benkovac, Croatia: 11 -apical part of mouthparts, ventral view; 12 -apical part of gnathochilarium, ventral view; 13 -detail of anterior fringe; 14 -detail of spiracular atrium.
Figs 15-18. Anamastigona radmani sp. n., female allotype from the Šopot Spring near Benkovac, Croatia: 15 -vulvae, dorsal view; Anamastigona radmani sp. n., male holotype from the Šopot Spring near Benkovac, Croatia: 16 -anterior gonopods, anterior view; 17 -anterior gonopods, posterior view; 18 -posterior gonopods, posterior view. Abbreviations: a -median lamella of anterior gonopods; b -anterior branch of forceps of anterior gonopods; c -posterior branch of forceps of anterior gonopods; d -hyaline membrane of anterior gonopods; e -central cavity of anterior gonopods; f -lateral semicircular outgrowths of anterior gonopods; g -unpaired part of anterior gonopods; h -brush-like structures of anterior gonopods; i -median processes of posterior gonopods; j -lateral arms of posterior gonopods; k -telopodite; l -articulation of posterior gonopods. Scales 0.05 mm.
groups of species. The first includes species mainly from Bulgaria: A. falcata, A. alba, A. lepenicae, A. delcevi and probably A. albanensis. The following species belong to the second group: A. pulchella, A. hispidula, A. meridionalis, A. penicillata, A. penteliconica, A. halophila, A. bilselii, A. aspromontis, A. hauseri, A. matsakisi, A. mediterranea and A. radmani sp. n. The two groups of species differ substantially in the structure of their posterior gonopods. In representatives of the first group these structures are highly derived and without rudiments of a telopodite. Furthermore, the external processes of the posterior gonopods in members Fig. 19 . Geographical distribution of species of the genus Anamastigona Silvestri, 1898: 1 -Anamastigona pulchella (Silvestri, 1898); 2 -A. hispidula Silvestri, 1895; 3 -A. aspromontis (Strasser, 1970) ; 4 -A. meridionalis Silvestri, 1898; 5 -A. radmani sp. n.; 6 -A. albanensis Mauriès, Golovatch et Stoev, 1997; 7 -A. hauseri (Strasser, 1974); 8 -A. mediterraneaĆurčić, Makarov et Lymberakis, 2001; 9 -A. penicillata (Attems, 1902) ; 10 -A. pentelicona (Verhoeff, 1925) ; 11 -A. matsakisi Mauriès et Karamaouna, 1984; 12 -A. bilselii (Verhoeff, 1940) ,; 13 -A. falcata (Gulička, 1967); 14 -A. alba (Strasser, 1960) ; 15 -A. lepenicae (Strasser, 1975) ,; 16 -A. delcevi (Strasser, 1973) ; 17 -A. halophila (Verhoeff, 1940) ; 18 -Anamastigona sp.
of the first group are considerably thinner and more elongated in comparison with these in members of the second group. Especially interesting and enigmatic is the structure of the anterior gonopods in A. alba, which have an unpaired central caudal process and clearly separated lateral processes. This was probably the reason why Strasser (1960) established a new monotypic subgenusBalkandicus Strasser, 1960 (later placed in the synonymy of Anamastigona; see Mauriès et al. 1997 ).
Ecology. One of the authors (TR) observed and collected a few specimens of the new species that were flooded and submerged under water for up to 30 minutes. It is known that some millipedes have taken up a more or less aquatic way of life Adis et al. 1997) . Adis et al. (1997) pointed out that in some polydesmid species "ability to survive flooding" ranges from a few hours or days to several weeks or months. This ability depends on the presence of a hydrophobic plastron, which retains air bubbles in the atrium of the spiracles . Species with setiform microtrichia or piston-like ones in the spiracles are much more tolerant of being submerged in water than species lacking microtrichia . Furthermore, the same authors found some modifications on the cuticular surface and in the mouthparts of Serradium semiaquaticum Enghoff, Caoduro, Adis et Messner, 1997 (see Enghoff et al. 1997) , which has a high resistance to submersion in water.
In spite of a thorough examination of our new species, we could not find any modifications on the cuticular surface (Figs 9, 10), mouthparts (Figs 11-13), or spiracles (Fig. 14) . It is probable, however, that lower temperature of the water, together with reduced metabolism, allow survival of the specimens under water . Moreover, numerous specimens on both localities were found only in winter and we think that the new form is probably a psychrophilous species.
Biogeography. The distribution of the genus Anamastigona is mainly restricted to the Apennine Peninsula and the Balkan Peninsula. A single species (A. pulchella) has a "wider" distribution (Italy, France, N Ireland and Madeira). In our opinion, such a disjunctive distribution may be the result of anthropogenic introduction from its autochthonous area (in the Apennines). All other members of this genus have more or less limited distribution.
Italy, Croatia, Albania, Greece, Bulgaria, and Turkey have four, one, six, five, and two Anamastigona species, respectively. There are no species common to both the Balkan and Apennine peninsulas. In Italy, two species are distributed in the central part of the country: A. pulchella and A. hispidula (Fig. 19) . Two other species have been found in small areas in northern Sicily (A. meridionalis) and Calabria (A. aspromontis). On the Balkan Peninsula only A. bilselii has a wider distribution (Samos, Lesbos and Ikaria islands and Thrace in Greece, Šumen in Bulgaria, and near Istanbul, Turkey). All other species are restricted to small zones (islands, caves, or valleys) (Fig. 19) . The main concentration of taxa appears in Greece and in mountainous regions of Bulgaria (Mt. Stara Planina and the Rhodopes Mts) (Fig. 19) .
